(1)~ 



SjJa^JLflJI , Jj^Id ^jI <LslaL> 



CjLl^oL^JL cdJJ^3 ^JbL^J! kijL-^bLyL l^jliUj L^-w»lj^j l^iLJLsejj <<J_>jJU 



lU^5J \*3i£ 4 ^uJjJI UUaJI <ui dju ^JJ! ujiJI yfcj 16/-a10 Oj-aJl ^jl> Jl (f 775/j*158 
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(1). 



objjJ ^bj^il 2uSIiJI ^jUjJI <jl jl>Ij Jtii 

Aristarque de ) ^^Uo dljLu^l J+i ^ uL>>^ c^yS\ 0 u*.£A\ J^> ^jVl 
/ 2) ljjfc 4J3J J <l«-Jj jcJ Ijl>! j^- .(f.<3230 Jy^ ^.J 310 ^j\^> jl^) (Samos 



oL^lj^ j^ys : jJLlj ^julj uJI^I « SLseJI flxoa&lj <jUuJ! *>?cfl 

i.l^^jfr* j^Lt Ijiuto ^LCj-^^JU 6JlA (jl V] 4 1997 4jjb_J - lZjJj^j 4^jLa^uj JLla^cJI JUX. A-^-uj^J 

: JL^&ll 4.h£ J (Youschkevitch) 
.Les mathematiques arabes, traduction de IC|aouiche et M.Cazenave,edit.Vrin ; Paris, 1976 

Af\ '.^ Jjl^qaIa dliljLu ^yb^-a tujU-^bL^il ^jjLj ^y»*>Lt*;^si l_JjJ»J1 jjj <J^>Vl ^ >"<1U 

J 4JjjJI dlj^j SjjI^JI J-liI 4j>^Ld! »<uu^3 aJjLsm r^^yi c-jjJLII J CiL^L^JI jy^j 
.25-9.^ .2007-2006 <±x*LjJi <uJI ,^LL 2uiUi>1 ^ ^<i^iiH 

(2) A. KOYRE, les etapes de la cosmologie scientifiques, in : etudes d'histoire de la 
pen see scientifique, Gallimard, Paris, 1973, pp. 90-91. 

:J <JUuJJ ^ 2lA£L* JIHI JLc ^ki! (3) 
joixll JbJu> :4i^o n if (Ulj ^jlalll 6lj,lrro u-u!^-> ,>auu :^^xJ! dULaJI |oJLc < jL> -U_>1 

.22-14.^ .1990 .J^Sl <iuj\ .8 jjlaJ! .L^^Jy^jJ^ 
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17 6j-SJI J L»j^ <j 41»jl*JI 4juJl>J1 lIj^scJ! U SjLsJI ^u>*JI SuJjJI 

JSLij L^Ij! dUi .4Jl£. 4ajLJI oij-^ 1 ^ M*t> ^ ^> 

/ ^L^J £Jjj ,JnJ^ <JL>jJLI ^jjC I il^nnT <xxAji\ 4iLmJU ^ljL>l 5 j3j-¥* (J*3 

:Jjil j-^Sl <ijb 



(1) R.RASHED, La notion de science occidentale ; in: Entre arithmetique et algebre, ies Belles 
Lettres, Paris, 1984, pp302-318. 

...2LujJl1I ^aj-UJI 4x^«^a :<j i^jJlII j ftJb tU ^J^l3 J->t ^ cliLjlLa .\J ^-L^o ^j-^jscd . ; < ^,-> (2) 

^JJI jUuJJ J-aU» ^JLaJ j^u^aJ jbtij ^aiu j-O- .1324-1305 .^a .^JIUI tjjjl ^^UJI ^>ji\ 
Jl£, " (J AJlijr' "^^^1" JllLU pU-fd^ <LU ^* Ufi>J-^a-> t( *19 cl^-ill (JJ3^ ftiJftJl 

^ ^uJLail SjUJI J* ^JaJ! <i^LI JSLUI JUil j>K^b ^£UI j»3^JI JoLi^l ^ U ULc (3) 

|C^ii.Ut»da /Itj^ g iUjj^aJ 3^ ^^idJ |cJbti3 ^UjLiJl jj-hoJ ^jl (*A>^' *4i_adflJlj ^ji*JI j^>^ 

.Lie Laud J* <"i mj] 4j^5lflJI 

.|*LlU ^LjJI £»jLlU 2u^JJL ^4>U.yi <Jl>jJLI ^ixJiJ jjl <JaqJ1 



^ S^Uilj <Ljl*J1 ^btiVl L^ic. rii^tl jJI li^JLl ^3 t( *16 /a10 o^aJI ,yjL> Jl 

dJLfc .<Juo 4jUJIj |qJL»JLI |CJkjj-^aJ JllJlS^ *L^JI J^ojJl p^JjL^ ciM-«M pV^A (jiST (jJI 

(1) * 

LjLu^Lpi ^14/^83 |*13 /^7<jijjiLll t-jj-ii pj) «7 <U o>£*»L»^ Lfr: Jf ^7 u>l <jJI 2Ll1i£UI 
,j»13 /-a7 <jjJLll JjJ SLuuJjjVl clsL^bLjJI j^Ua-o 0 ^ t r .I 

< < 7^ll J^L> (j-a uj *i3;-^< U <-juV1 SjLJLI J^LjllJI |C-i ^i! 4 Xli 

^JLt ^SLaJI ^J-i^JI cjLo-scJIj .^LlliLi t-jL^>5 j-f^JI < . > (JjJLLi ^ 6j-SjlJLI 

4ojJL> JOx. .1306 .r * JjLJI j->jJL! ...^jJtJI jC-UU ^ JjLjU.a :^ J^iuj (1) 

JL5t> Llil J^*'-) l>j^^ a till IJLa (j* t^^b ."LaAJL>I ^sti [fi « t ti ^j^Uj ^> 
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^jjJI JLflHI ^UxjaJI J'l 4j^*o a in^ U. ^ lb ui^-Aj V ^JJt ^jJLjJI ^ Lkill 
dju (^976/^366-^961/^350) ^aJI 4Julj ( r 961/^350^91 2/^300)^1^1 

CtLufjaL^JL j^<a 7ftl jA^Lc^f »L<i.^il j^jtaJ 
i^^JjuVlj CjU ^Lj^JI jcj^Lj (j_C iliLojijLq L^i JL£ej i,...<-1^ JLscJI 4 3Lxila-j dJLj-Aj 

.( f 1182/^578uj) JIj&Aj CH^ M *(f 1012/j*403*) ^ 

. (3) (^1202/ji599c) <£*bJJ iubj <Q> 1095/^488^) jju^tU 0 «j?ritl S>i>j 



.(j-a < 1985 ^Jjo k <juikJI jb .jl^itjj JLuJI SL> jJli *|CyaVl ujUA* J ^uJoiVl jl&U* Jj-a^ (1) 
jl>I L^U! g Ljlxc^JLi ^j-o 4JL> ^jlIII oLjJI J** a<JjLiVl di&j " :1 56-1 55 

dJjla J-c-t ^ L^l ^Uu>Yl jJj 4rtl7Va ^blj^a ^UjJLS ^lo m\U L^i Jj^^j 4Jt Vj 4 <j pLul^VL 
l^tllil J] <x£s*}\ ^ 4JIslx uiUjj JjJ |*Jj .^SlUJL 2UkiLa ^JjLiVl C^l^ il 

fcil^tii tiiiiJL L^Ul ji^c jlju^ ^uJ L^ji ^dlll jL^j ^1 JJ *<xLJI joicj <x^JUI j<Jju VI ^jixlt 

".J^La^tJ! SjL*y l>^43 f>^»-^ u-JLaJ fC-^U i^-o^JI^ (<-^l 

t JaIiII 4Jl5m c(4A^> 4-^1;^) ^15 j j>9 ^ U 2u*}Uyt oJjiiVl ^ ujU^L^JI :ju« (2) 

.195-190.^ J996 ,50 ^juJ! .( <^iUiJ! oi^J' Sjl^) 
:J La 6j^JJ ^UJLi j^Jj V Ua Uj-jxj 6jl^J ^LoLi jl^il (3) 
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fLftSlflJIj *LJ*Yl ^LltL :Ua oU?^ j-il>!l ^ <<juli!l ix^tll Ul 

*■ t CO 

.j^mJjjYI Jxl^aJ jC-aVl ataxia l-jIi^ < J^cJL> 

/ ^"l^A 4jI_L*JI Jj5>Ij |0-^U1cj jjJjiVl pi-^i-d (J a 1 L * .,a y 

.^UijjJI 4JLUI fjlaJj! i^jiajlj^JL ojJJLl ,Ul 

.L^&jI L^pjS IjiTj Jl-mjj ^jJ^ <j"?^ c5V^h^ ^pj^J (JLscJt <jLjL-ilaj <-S^Jti ^ JJI 

4c 5mJjjS1 <J-5tL> jjjl <^jL^ LujLu>1 O^jJ L^Li llii <JvH 4ojLLlt <LC 3-^-7: 1 1 Lai 

|C^L>L> c-9jJU tjjJLJt pLiLMJ jj;LlII jjfc ^^LtJVl <J-3tl> (_>Ll^ ^j^tt ^jJcll Q\ JLsta 



.^jikS'lj^ ^UiLmiyl ujbVl tc) oLx ^^Lill <JcaL> jjJLLo *2002 jJ>2^ 4^jIjJI ^jjJi 

.1985 4» f UU iJjJjju t 4JL^JI 4^^o JIjIjjJUu t Ju-u, JxA^ (1) 

1 J966 .Sj^LlJI t ^u^/Jlj -AjUiJ ^aII jloJl « ^JoaVl ^Uk. jjjb t>l -lJ^JI (2) 
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^Jji JUJ>jJi 4JI .^jU^bL) ^aAjL-LcL (jju-^bL^JL pJL&l ^JlII JU^jJI ujUSUI ^^uJjjVI 

L^i >, n SjJLi JlLc La < n n i a? <Jj t^^v^jjaJI ^jLj jc^J LJuLo ^Jlil J^Vl *Ltj-cJ*Jtl 

e^fj-^I 4i£jULo j-^i jA-*Vt ^jjoLc ^jl Lolj ^^cJlH l1>1S^>3 dJ^liYl 

(1)„ 

".(^JVI jcJaJI^ ^jilntl (olfcJlj 4jL1jl)!j ^Liit |cJjlJ JjjLU (jvbLjJ! fcJjdl 

L^Aj^i o*Jul 4^Mxl JLJLC *>Lii i ri At ^j-jJI IjLA Jj) <rt nil ^L^bjjJ ^jl 

1085/j*478 <jUj JJ ^ 1081/j*474 U^ij-a, dlio yt ±yt & ^jll 



.181-180.^ t ^UJI ...(^Vl ^U, (1) 
(2) A. DJEBBAR Deux mathematiciens peu connus de I'Espagne du Xle: al-Mu'taman et Ibn 
Sayyid, Colloque International sur " les mathematiques autour de la Mediterranee jusqu'au 
XVIIe siecle " Marseille-Luminy , 16-21 Avril 1984, in: Folkerts et j.P.Hogendijk (edit.) Vestigia 
Mathematica , Studies in medieval and early modern mathematics in honour of H.LLBusard, 
Amsterdam-Atlanta, GA 1993, pp.79-91. 

2Uu«£il *.-JjJlJl JLi^ (*>Uii l(J * •- , >»A' ^ U^J-UJ 4 JL ^ > ' 

.42-22-jjo .1990 4 <^JI cub ^Uljjdlj j^-r?)^ 4^j>>i] ^iLyi 
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5j-53lj 4 ( j^j_xijJ^ji (liUdjjJc^ ^juJLii ^ic ^_aj>MJl 4_xiL^jJ! ^Lu-^L^Jl oUaLmJLI 
i-x-A^illj J-JLxlJI Ljli^ .^ubtill jI^lxVI ^ ^ c^U ilLo,^ ^JjJLlI 4_jujjlJI 

1 n ( r> i II J-a *!jLul Cij-uU CjVLiLo ^ jLj> JLqj>|3 jJU JlL>-jj5> <>o j£ 4j ^JlII J-o-H-ll 

."^jyi o^J^i a-Mj ^kiii (Jju 

«^|jLxVl AsjL^j^ t «LmJLl fr Il ^ic 6jl <r> ?5l Lll j ^ nj La CiLu^L^Jl ^ j hi H u_jjL*JI 

pJUU ^^Lu,Yl ^aII ujIj^ ^ b^tj^jl ^ 4 JU5u-o)Yl ujLlS' ^ <JUu> -2 

J.PHOGENDIKJ ; Discovery of an 11th century geometrical compilation : The Istikmal ofYusuf 
al-Mu'taman Ibn Hud , King of Saragossa, Historia Mathematica , n°13 (1986). 
J.P HOGENDIK], le roi geometre al-Mu'taman Ibn Hud et son livre de la perfection (Kitab al- 
Istikmal) , Alger, 1986. Paru dans les actes du colloque , Alger, La Maison des Livres, 1988, pp.51 -66. 



272 



1^531 <Uj-oa j_A l^J Jj^LjJI jj^j-scji ^jl jLoxi ^^U- 4-muo»> <Jj 4.c ^, 9 

2Ljljb ^ up n fjJLI L^Jj <3j U?j La S^Lx Jj-ol ^yAj JjU* «L_sll£^ w-clJLj <j^a *^=>jL$ ^oJJ-U 

Jj>LjJI J jJLJt JjxVl 4j>jJI ^Lc JojlJI L^a ,j*jJlJI .^j-JidJl 4-9 O i 4±k 

ioLJU ^j-^* JJljJI ^ L&^ljil 3I « j. i« l^^oa^a <jl£^ 

4 JjYi £^-^»aJU J] (J]^y^ l_S j ( n 4-al_»Jl j^a-aYl |C-u)L jj^iej ^jj^i ^0 ^ylaJlj iSi^lfi 

.wiLt^cJl jJ>Vlj 4^-uJjL^Jl 

j-^sj-a IJufc ^j^dJj *U^Jtlol3 L-9^MaJli>5fcjJ! Jld 4 4 alT>^ L^x 4jl>LJI ^-StJli .^L^iVl ,jAju ^ 



(1) J.P. h10GEND|JK, le roi geometre al-Mu'taman Ibn Hud et son influence au Maghreb ....op.cit, 
p.56. 

^ (2) 

A.DJEBBAR. La redaction de I'lstikmal d'al-MiTtaman (Xle s.) pat Ibn Sartaq un 
mathematiciendesXIIIe-XIVe siecles, HISTORIA MATHEMATICS n°24(1997), pp.1 85-192. 
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^j-oiJ-LI jlsu j <-L<J.t 11 4ijjcll (jb UiflJ ^licJl hju-xlj ^aJLoJLl fcJlA ^jX. j-fJti li^l jJ 

.<J)^o j^bjjj ^L^aJLi Yl 3I t4 MuU Jj!>L>Vl jl 4< j-bjil Ij-uJ > >Uft ^ U 7j 4<jJ)jJ>I 

il>l 1 (oL^Jl j 1 uLJJJl! 4 ^ytb^^a iSj^^ O^J^" ~3~^ U~? O^J~*" ^ ^^33 

^Js. lLJLl^q L^Uo! 4jU. 4 JU£UI ^1 4ijjJ,l ^ 4jL»JI ^jJL^sl f. jil 4j U 

4JuJlU 4 1 Mi \ \ \ ^L^bjl jjl ^fj .L^J Lu>L*l ^ j-;U ^J_^j 1 JjUsjjJfcA J-*-?" ^^-£^> 4-iujJLL4 

^° l^H^i CT^' 6 J_|JJ?J1 4JL^J-lA ^juM^Jb 

4x^J^iVl <Jl»jl11 c^ijx 4 m ,n r dl^jL^,. ^ ^1096/-a490 3 ^1087/^>480 
^&ju^.U jjMcjLaJI L^_Ll> I l1uo_> L^J jj-SLitt jL-4,a_^Jlj 4-j^£LojljlJ1 l1»L^(jJL1 p!j_> SjaIS' 
"..w , Jl" ^l u^-aJ! 6>^-j>il <-lU jiLi ^JlII Le Cid Rodrigo Diazjj^JLI JSjijll 
ju.^ 11 U^jLl^ ^jl J_J ^j-iVl jl Lc uj-J^ljil L^xyul ^ 4^1085/^478 

<L ^>! o^ljil UjL^l^I jJl <Jl^J1 ^1099A493 4Juu» ^! JJ l^Sl^ 

.6 j— A Sj-jJjJtJI 4.7, i4i„Uj^ 0 >r> 7 j 

Jl IJlA JU-uj Jjl J-4UC ^UiaJ ^4!!! 4->L ^j-jl ui^xll uij) mi LuaJl ci>^J ^Hl'i 

/ 1) Lii^3 jJl 4jL>li^ ^4-L>l J JbJLJcJl ^JJ Hs i\ . <i A<!< IJLa Jj^i 4Jl 4JL4VI 



,160-149.^ t 1986 48 ^juJI 4^LL ^LuUaVI ^^W^ v bVl 
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Sj-J cLljU ^j-A J-S" J-^o Uoj)^ > 4— ulj^jjl r-^U II <jjJ.mi U jla-ilLj JjJjlLU JjjJtJll 

^Jjl f 11 /-A 5 6j-flJI ^ <J;h<tl ^oJJL^i <JL*L ^jJl j-xijJi ^jJLmJU <JLu^JI fi>JU5> JoJ 

JLseJU ^ ^JLai (j^O Loj j-xa^ ^LL>1 ^^Lc 4Jl Lo£^ < Oj Mi 4Jtu_Jo 4_» *L> La 

(2)- 

L>1 LuJj (J-mo^ La^ 4<JuJl£Lq <L>L ^UJfcLmJU 1 i 1 <o S |cJ Ji-^Jl J-^J 

IJLa jfU .^u-lojJl^JI 4JlAjJL ^jla! 4Jl iLu*LJ ^ ^Ji JjjLxJ CjL ^L^Jl j^a *iL>ljtJ 

j .uju ^) J^lj-Jl (ji-j Ji<<^ rnlljUo] <U^f J^Vl 4-J>jjJL L_*bL> LoUjuSit L yaJ ^UuJiYl 

/ ^>>J>3 ^^juJl uJ^u JaJU L^^f L^dbl <^u)JLl^J! cl^W 



(1) A.DJEBBAR, Deux mathematiciens peu connus de I'Espagne musulmane, op.cit, 84-91. 

:J fLV! ^ o^JI JJ liJU^l (2) 
jljji- 4-ujjlII jJUJI jb ^ijH" <iLiiJ! j!j k 4->U Sui^Ji JjLwj fct i3l»JI ^jJI JU> 

.96-88.^ .1983 ^UuJI 
:J ^LVl &\ ^ ^jliJI <iJUj jkil (3) 

jIjJI- ^Lu^i-ll jJUJl jij . <iUiJljlj 4<>L ^1 jSu ^ <th«i\i JjUjj ^ail JU> 

.96-88.^.1983 . f l,x :: n 
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j^tj ^cJLlI 1007/^398 .CjJ^Lj^JLI L?i Ja-ai jl>1j ^^><u jllc ^L3jl^ 

(4) 



pb_Jl^ <^^JI JUx-V *L^^JI wJlL-U j-a (jt txljju J^Jt ^5^, U^.." (1) 

.L^Jlk-d c-SjJL' ^JU^ll 6JL4 jjli-I 1 1 Jui J-d JLLC JLcii^ .^iLLa JUx.1 d-ul^ »jjIaJt >Ju& 

JJ>jjLI . "■eUufta L^^ij ^^L> tdlJJ ftJUfc Ji 4 1 a -> 4lcLaJI <Lu-JLi^Jl 6JLLc Jxil^ 

95 ^LmJI 

jL^ lh> j>t ^HJtj .(^1004/^395) JjVl ^^i! jo^b ^j>^i JljSLlj ^1 Ut (2) 
4 JHJ) jc^i ,1966 .S^aIaJI .^>>]Ij ^Jliii 24^11 jljJI ,4WI (^1008/^399 ) 

.^1008/a399 <haJ! ^jlsS J^i 0^ ^ J£\ J^j> ^Mti 

♦ J^jJiJI .^iiiJIj j^L^bLjJI J u_jj->JI .olijia iaiL> ^jjJ idUji^ 4Jx ^ki^ 

.259-257.^ .1963 .4i!UJI W^' 
.623.^ .JLUI (C^AJl k ^UJI j^il »4UI ^ (3) 
.169 .^o ^UJI £>jX\ ..fjfl ±[JiA> (4) 
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^^UVI ->fl <j ^L^Lpi fab 



<jL-ujjli <x,^JuU j^Ua-o ^ylt j^>Yl 'JU5» ^JlII ^yjjjI^tJl <UJI Ju-C ^lli u-iJj-l 

. " fijujj^JI ^juLm^JI ioj^LJl Jjju^ JS^-? (^Ui o>SL jJ JiYt jJLt ^L^-aJ! 

4JUu» ^ .S^iLuYl ^ujjJI 4JuJuoU 2L*^AJI 3 \ ^LujJLI SLaJI J 4jtiUI oL^bl^JI 

Lj> jl jr^^Jl jiu^jl LcjSi ^12 /a6 Oj-fl-I' (j-Q (ji-u^Jjiii (jti-^L) JJ-C L^JlC Ju£l_dl „L^;j.^> 

6jui j-^Iaii k (4 \^1228 /j5»626 .d>) tji^jy* Jjji ^jjuaJI ^qjiJuo jjl^ (3) (|»11 61/a557 



.169.^ ^Ull j^U (1) 
A.DJEBBAR, I'algebre arabe genese d'un art edit. VUIBERT ADAPT, Paris, 2005, pp. 20-23. 

J 4-ujJl!! 5jL>3Ji ujLuiljJ 3^J^* ultijj^Juq tJ_*llj ^juij ujSljJLl 4 4^L)lAJl ^.jixJIj lIjL-^LjJI ^LlH 

j ^lajl ^Jjl^JcJI u-jLS2 4^Lj>U» j^JI .462-443 .1997 < ,jU^l ju^a-P Jux 
-669 4 Ja-wjJI J ^j-*^' J iLLi-^LpJt j<jb 4 jVI <LrjjGl : JU^ ^-<ocil ^^aJ 

.736 

j^a-Jl a-Li ^j-o |»juJl <laj)iWfl <Lj)UiS-n 24 ^^>>l jii d<_>LJl IJLa J 1 ^^l^J^tJ'j 

Andre ALLARD, Muhammad Ibn Musa al-Khwarizmi : le calcul indien ( algorismus), 

histoire des textes , edition critique, traduction et commentaire des plus anciennes versions 

.latines remaniees du Xll e siecle . Paris/ Namur : 1992 

: j ULu^bjx ^Jl pi |ln t IJ jii^ j-o Li^Ljl l^i L> ^Jl Sj^iJl j ( n>'i 
.207-200 >L> o ^UJI j>jil 4....^^l«yi ^jJtit J JjL^L^JI ^uuJi 
:J^V1 ^ill .1964 .w^jiu t 4iUUljb .^L^JU. ,u.>^ 3 ; n>7 .<JUSjJIj JjJJl JjVt ^L«JI (4) 

.36 2u>jUl jcij .60-59 
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•-ibVl^ ^jJjJI Cijij U. Jti" :J>aj duu> ^LiSLU J^Vl 4JjlJ1 ii* jU^JlI 4 H aJL* 

ji f<a-3tJl ^^uoj <xi Jj^j u-jLl^ I < ^ n*0 JLstj LuLi ..fCJtla <jjV 4j-^lLIL Lai 

J J tl 4_s JL^aJtj .diL-^L^Jl j_pL> (J c-ilx£ Sj-a 6JL*J JbJL> ^^ybL) ^^_>^j 

(4) * 

<jl ^ « i i Lijt jJIjJIj ,4j!jjI (j^JtJ j-fLu jJ<Jl aJLstJl jj-c |CJC.jJL 47 11 q^I ^ya <jj H n ^ ^j^+oLslU 

cJSjJijj / ^4-illS' 4jlj-i (J 4j ^-^> ^JJI ^ybjJtJl £A ^Irt-UL)YI ^LcJ jCJ^-u-Ij 4jll£' jj-a j^aSUl 

.Lixj^l^JLl 4-c_^iJ 4 < mi 1 1L> ^Cll 4^c-a1 



*J>917 Ijoij JsLjJL 4*UJI 4jlj3cJl oW^ 1 uU-"- 11 Jj^i^J'i OWN 'j*-***^ 0) 

(2) M.ABALLAGH & A.DJFBBAR : Decouverte d'un ecrit mathematique d'al-Hassar ( Xlle s.): Le 
livre I du Kamil , Historia Mathematica, n°14 (1987), pp.147-158. 

15.^ .^416 .^uUJi <i|>icjl .JoLjJI JajUs-^ <LSi (3) 

(4) A.DJEBBAR, L analyse combinatoire au Maghreb: I'exemple d'lbn Mun c im (Xlle-Xllle 
siecles), Publications Mathematiques d'Osay, 1985, n° 85-01 . 

(5) A.DJEBBAR, Le traitement des fractions dans la tradition mathematique arabe du 

Maghreb, in,Histoire des fractions, fractions d histoire , edit. P.BENOIT, K.CHEMLA et 
J.RITTER, Bale-Boston-Berlin, Birkhauser Verlag, 1992, pp.223-239. 

4j ^jLnaJI Jjuxll ^iU ^5 J^cJ' >^ ( ) ^Ln^cJI pit" :4jL£ 4jIju J ^-»Jua J^oj (6) 

4_>j ...4jjUumJ' p|jj>Vlj <jjJLjJI |<uJU-lll ^ ^JJi j-i-CJ AjjLjJ* (jwltj <bx ^yiulj^JI uJjjJ 

.215.^ *J416 *4*UJt ^jjjjj! .iaLpi.j* ^L^tJI 4aj ."..ol^JI 4ijj^j ^l^ 1 
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< jju ^LjJl ^ j^uj j^v^Lp ^llllj ^IjlcYI 4j jU <-uj jLt^JL UUj-a1 

14/j*8 j j>13/j*7 jUjiJ! ujjjLj j CjL-^LjJI .II 

^j-t^-l 4jlo_a£u ^^jJla (JLalJI L^JtjjlJ ^jLi ^^JjLjVl j-pb jj-C kluJLscJl JLLC Jj-oj La S^Lc 

f 1492/^899 2Lu, 

ij^SLaJI instil jajUI .jlntl <jUUj Cu£ Jj3\ <jjJU 

4jL-^j-aj ^1 238 /j*636 liUnxd J^lUl ^LumJlLj ^Ljovi L^j-^a-> 4 <^JjLiVl 2LuaM-u>yi 

jujj^J! jjnT^H <j1JUj j-Ai^ti fc( *1248 /j5>646 4Juj ,i>lj ^1243 A*641 <u« 

<JUJLI jjliUl ^ o^aJI IJLfr! ^uUJl 4-j^;LiJlj <j-^L-mJ1 c-dj^kll LjL> dJ^jU, 
4jj^jlSI <i-^iiJl J\ JLoj U Sjlx :J^ili LiUij ^tl gUi^-LaJl 2u^LJI 

.(^loijl ^jJI Jji-llj ^UjJI ^ .«ln,t< J5-5J! (joj^jaill ^ li!><kil 
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^JLi^Jl Jlid f3j-t ujliaj> y&> <K ^^LJYl ^yl mJLqJI Haiti' jt J hi C 1 ^50 1 j-iX. 

4 n ^JLflJl <j' >^ p n LstlH ^Irt tl c-iUaiJI IJlA ;tLaJ ^ |*J ^JJI ^j-aj^jJl JSL4JJ 

uj^JuoL ^bJJ ^LaiYI L^aJjU JjL^uo (jij *4-m)Llx«3 Lj> Loj^LLaa p 

tfoJjuJl l JlC iS-&3 JL^tj ^LloJI Lu i . 1 1U?1 < J\JI 4 n nt \r\ IL U n T i <j.S] 

4jJ>Lj^l9 SjjOJt-a ^ufcL^a (3^^° L>^ JJL^ «J$-3 »^j->Yl 4_*Jb jJl <JLul jjJI JS3 4-LujJ3 

o! ti-^'^A^ j^jljJi Uj-flJl 1 ; mU^JI J^Ju ^Jj jLlI^>I j-A 

^ lc lZjlL^>j> L 5>_> ci)LuL> La ^JU-wj L" :<J JU 4j Loli 4 Ac I <1 b_JI ^jjl JL^aJ ^XVl 

^Jxj (...) CjlL>3jJfcil ^oic 4JJU>3j Jli t dJjjLC U U^: ^JUL^Jt |<Jxj ^In <U 



:JUi! >il (1) 

IJOLIVET Le deploiement de la pensee philosophique dans ses rapports avec I'lslam jusqua 
Avicenne, in: I'lslam, la philosophie et les sciences, Les Presses de I'UNESCO, 1981, pp.35-58. 

jU^j>U k (^1407/ji810.uj) ^jWt ivaW lAii jjV iu**L>J! JUxVl o>M < (2) 

.148.^ .1990 ^Ij^Ji-^l < LLJl ^L^y! 
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.JL-ij ^jlj UfrAx* 4->L? Qj^f ji fl ^ Inll ^jjSUl S^bLaJt (JjL+bL^Jl J-C 4jLi ^lal l 

IJla ^ 5^j-j>jII <j-k»L^]I SjUU jUi[ h> T 4^13 /-A 7 o^-5JI ^ >-y>Vl j a til ^ ujLma-^JI 
^ ^iUaJl <uaJ ^Li Slij jjjLi ^ 1945 J] waJlJIj ^joJ'I JL** ^ ujLiSJ! 

. <1) ( r 1513/ji919.cj) ^L£U (ijU ^ V L**JI 4±JL* qJ* 

Lai .^^l^JuJI StljJ Oij-^ SjlI «-jjJdl ^ jj-hJ-u> jJI ^L-HbLjJI SjUI <ijjJL oil 

c_>Llu-3lJI JLo-cl 6^>3 ujLmJI jij J J>jj>j^_9 4 ( ^L^Jl SjLU sJlA jL-I->I ^_iL-a>t 4ijJU» 

, (4) 

jA^YI IJusij . jj^uJtljJl ij Sj^^JLI 4x^bLjJl SjLJJ ^yL^Ji J-j-^iu^ r^ui 3-A ^JJl 

364 .lIj) ^LaJI (CJ JM^iJl (j-ft-^Jl JLtt JL^til Jux j^UJI ^ JUaa t< ju^iL j-aV JJjlIj (1) 

^J^XI ft^^a 7041 -.fjj .JoLpJL J £^J*Jl ^ <ic^j jl>jJ J^j> .(^1945 

1 ^Mt^ljit LuJI iIjLoJj-aj 5L_> J a--»flg jL-> J-o->l tjliil t> nttlzJ! *ulj j^i. 

.98 t(J a .2001 .JoLpij <^UuYI ^bVI 2uK 

*1996 •isljjJL ^LuUoVl ^^laJlj ci>! j>-U>» . JjJLjJII SjUbj> ^lijj .^jjJLI ju5m (2) 

.337-331 

.,3416 ^ ,2uLiJl <i(3iJI .JoL^I £a (3) 
^jLi: .(^1321/^721^ ) M ^U^JI JUtl t>^ ^ ^L^JI jij .^1 (4) 

.^360 *1994 *<*jUjyl fjl^lj ^»bVl <J£ CjIj^JLL* .^istJj 
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*4yu-u> JJl^J^ <-uL^L_3tJl ^LJLuJU 4 j^JL5cJI_5 jj-^-Slllj Jl JjLtVl ^ 

<Lc^b^o J3-M0I ^jiijtj-flJJ jj :U-4j4-Cj Jj^VUlxl^ ^jAjlj-aJI J y T i >J c_»LS3l jjtjjS'JULl 
JJUtJI 4-cLj— ^ <-9j jf> ?> t^j J_LI J_Al ^Lcj—^b^j Jj-f-oi lL»^Ljl*J]$ y^JlJi 

4 ft > LUjj> JL3 1Jl-4 6jLlL>Ij 05-^4 L<u J>3 4<JJj->l JLo-A]^ 4_Luui 4o-^Lij JL»Vl_3tA ^ 

J 1320/^720.^) y^ojUJ! j£jJI JU£ <u ^li ^JJI J^jJt 4j>Ua Sjili <jjJ ^JJI 

J ^ tlj ^Lstill ^IjLc^fL iiLuJLI "^bdll tjLu J ujLj>S1 ijSjj" ^jLail <JLujjJ Oj^iA 



.202.^ k ^Uil j>>il (1) 

i^jjJ^ (JoJjJi lIjI^J 1 JL^JUJ <i^0 .cjLflil^lII 4-jL*iy>J 4jbtui! jljLfi-Vl JJjUJ (j^^Ai .Jullj ^Julj (2) 

.1982 .2 3 1 jbjuJl t ^i>. <^L> 
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jjJij iA ;Lfl-SljJ JjLoiJ jLoJti— ujL La J5 Jl_c ^uiljJ 4_3jjua L^aj >j * 4_0 J_C 

J I £l\ Lo jJJ>_5 t^ytxJo JJpc-^o ^JlX p[)->I ujL^J <j;3j-^bJl LjLiiljuJl .iljUuj 

^yiilj_iJI J_^Ll1Ij <jjjul!1 f [3->Vl " 4JjJLslS jjl ^j-Slcj Jjljjl> L-^bL) LL <j*-m>I "^^ojLlJI 
^ 6jLuxl ^j-Slc-j Lo j-aj jJl^JIj ijuLfciuxJI ciiLJliill 4«-u>ij^ ^^Lc jjj-istj 

.jj^autifcliJI J jijLfrVI i^lajJl ujjbJI 1JU5> Jj-*aj> u-jL-oj! Lu^o Lu^i 

CjLJLiJLI ^ ^aJI j_LajJI <^>3 (j^j « ; < Mfaj> L^ Ujln ^[9 L^juutl j^? 4<LpjuJt 

4-jtiLj L^jSU olj-cVl &Jl_& ^ j-^y cij' ^ ^ o^ 1 ^ ^-'-^Ip (J 1 ^ ^! '<^?L^Jt 

.|C5cJtiL 6J)jj>aJLI CjUJSJI JJX j-h^-> <>o o^Ui L^i l!uj> i^^iJJl JbeJU J V^s^x> 

.^UjMiJI ^Lail^iJIj cIjLslj^LI cdJj juu t 4^LiJI ^Lsil^iJIj CjllUL^Vl jLll, 
j jjL* 4 jL^ilj ^j-^ij L^ f L3 ^/Jl <jjLflJLI ^Jla SjUI ^^ujtij ^yUl u-jL-^Vl ^1 

j*LlII ^1 ^UU 4j^j-HbJI 2uiil^ill3 <-l^LjjJI CjIjjVI J£" >Mho,j ^ (ci-jJL <3U" 
(1 ) Entre Arithmetique et Algebre, op.cit, p. 298. 
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L^Llal^jil UJ1 4^ ^JlJI c-jLJI .2lojjJI J^jJI^ jlj-cVl 
<-3jL^ <ji> |cJ LlJI ^j-il 44j^jjJI JISLojVI 

LdUi J-flJb^ j^JtAit lIl^cJI ^ lLjL^JSUI ti>Liil^j M t-)L^-> ^ <LAiLi <j^> o' L^£-<4 

L&L] IjaIjla 4-jbtlil jljLxVl J-^p nit 0 <, n t J 4Jl Jlli Jj < <a ^at .4-OJLjJI *ljj>Vl 

*lj_>Yl 4-mjIjJ5 ^ L£a^-a j^v^Lpi LaJlLC LaLoJ I^jUljo J~°^ <*' i"* '(33-^ 0$^ 

1— i^jJu jjl 4i£<u <{Cu-gjLlIJ ljU a t*'i> <L$-l£ <jl ^jjfj-^bJl ^ ^Jl t 4jJJL»J! 

J^5 .SlojlaII c-jl^JJ ^Uu*Jt iMi.ll JUjLL^I Pascal JlSLoL U JJ J>^>jJl J+i 

(2),, 

j-Slsi L>[$ ^j^uSUI < jujj_*JI ju-^Lpi ^jjJ-A 4JjUJLl aJufc Lijtj_9 <ji JlIa jJiljJIj 
J_<u. JU: ^jic ^IS' 4JA |»j-Jt c-ij-ju Luli .L^its ^ J-aaj (jl^ ^1 ^itjjliJI J^jJlJI 

l-Aj£ . if til] Lxl J5 j_) |cJ <Ui j-ii. 4^J-AjjJjjl JjUc3J>jJe-4 &l>lx.t filjuij US' } ^^j-Cjjil 

.1662 J^jj t 1623 jJ^ ^mJ>s ^Ijj (1) 

(2) Enire Arithmetique et Algebre, op.cit, p. 290-291 . 

(3) A.P.YOUSCHKEVITCH, Les mathematiques arabes (Vllle-XVe. S): traduction francaise par 

M.CAZENAVE et K.JAOUICHE , Paris, Vrin, 1 976, p.1 3. 

(4) A DjEBBAR, Enseignement et recherche mathematiques au Maghreb des Xllle-XIVe siecles, 

Publications mathematiques d'Orsay, n°81-02 ; p.107. 
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/ ^^uiJLL^Jl JlSL^Yl 4j>L-v-<a (_jLm-> (j 4jll£lll ^^.Ju^Jl uJLJLiJI <L5cj! w1uj> t ^*I§_*JJ 
L^vbLp J$V^ -Q^i ^ ijj ^Jx i . < ^ 7r i <j! Lljj^j <ioL!L-II 4-LL>MJ 

jbuVl j-jL<i-> j-^-aa-u) 4jV lUil j^tijLi^ ^a^i U JI^-mj^-s ^Lii^ JIJ-mJI 

Jj Lij^l jUi^ ^jJI ^ JJL^ij 4Jl ^ I^JljU^j j! <_L3tj 4JUuj Jjl 

jili p^>- ^1198/j4>595 4jlm.- juij ^jl sli^ jlju 4JL J^-Sj (^Suw i£4xl La^lk^ ^ ») 



'.^Jt i^jJUxjl |CJlLo jjj^ 5 a a > a <u,^U j_> I ^gN-uJuui jaj ulJliAj **l->L ^-^Ji' JLl*« ^jjV 

^13/^7 (j^oJl ^>UI crLH^* La! . "Uj^oLL* uiMl^t ^ ^ju-^Ji ^ju£ jL>i ju^" 

.520-491.^ .1984 .2 ^ .28 jlL?JLI .Slh^JI 
.1965 .JoLjJI .3 jjjlc .J^JI >^jUL^Jt ujjJdl J U^oJ^aj 4-o»jl1^JI ajlIL^i ^^jJU ju^ 

.104-101.^ 

yyijyu ^JUJt j^>5Jt j 4^mi u j^l jai ^l^l^i u ju^> (2) 

ultl jj-JLLa «4 <lf n? m a ^LiU <UitjjLj JliLtjLa^ ^Luo^LJV^ ol t pT>U ^^JbkJl S^^iuoil j n- r 

.66-47.^ .2007 ^Us H A\ J \jl\ k >jjJI dill 

^Inl l LH3>^a-> (^uaJI Jj_xlJl jJilia-a ^jajlj jiaj! (3) 
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1 

i 



Jj ,4jlxJaJ1 JLjlJ L$ ^^AjuLJ! fdjJl 4^JjJb ^fj uJjJb V ^JUI ^LuJYI J USUI Ju. J^ajJJ 
j^jJL f^ib o' ^JL>^ ^jJlLI 4 4 1 irt tl JbJLstj <l&Yl 4->J^ tA^CjJ^ ^JjLlclaj CjMaLsuoj 



.62-43 .^2000 ^LjJL 4^Ui>1 f^UJIj ^bVI 2u£ LjI j^JU * WjJI 

U J£ dibt^ J] ^il^ ^14 /a 8 J *j»13 A7 Jij^JJ j^AJl ^JtxJa ^-Mb^-a ij! J^i^J 

jjljjl ^^ii <ijjjdl 4jt^jL JajJ! oV? 4jjIxI' ^UIaJI dLHI j-& LoSUj 

Ji-JtJl" :Jli LaJuX r^>? (^1406 /^809 .Jj) OJjJL> 4it j-l^ U j-ftj i^^jJI jl^l 
oW c^b J-?J J^*3 -JL*^ j J-cio i^lij ol^ * d J^ 3 ^ J5 ^ ^la^a-H ^JjLo^j 

.2005 tf- i t^oJI jljJI *c_ibVlj o^JLlII oijj A'u 4 Lull I ^a^LJt -ut ^.^i t 2ujui! 

.26.^ t 3.r 



286 



.lil A I o n u$ 4JL0 »? ml LiJ ^t_L Ls jjfcj 4-^JL> 4 Mac- 

c£$L*j jl jjt-^l Lajj-c 4J£ o$£J1 <J J^ti <jl LulSIoj dLij> 4lt ^ j^LU 

^jL^l d^-^uj Oj->jJi j-lilJ! ^^aJb J.^_>jJi Jjpti-Mt-a j-jflYl IjL^i ^ 

^^jujj^ji «ui ^/lLj ^JJl jjlia jj-stil jlill c_jIiS3I j-o 14 JSL4JL»j-aYl ^^Llij 

J-C (LiMlj ,jl OJ^ j oJUu^a JSL^J (jLjLil) <UtLij isJjJtll ,j I Lj5 lc <iAjJI 

jU£ IajIL] <J J3-JJ J*d\j . Sj3j-MbJL J Licit <L-oj ^ Mix <Jx o^jl- 0 ^-a la J£ 



O&a 63Aj) ^uLjlJI 4iLooJl 2uiSLo . ^Ul jJ^ ^^jj^bjl 4J^J *o><ua & iS^$* (1) 

(2) R.RASHED, Al-Sijzi et MaYmonide : Commentaire mathematique et philosophique de la 
proposition 11-14 des Coniques d'Apollonius, Archives Internationales d'Histoire des 
Sciences, n° 119, vol. 37 (1987), p. 263-296. 
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,J oL^bLjJI Lj>jiLaJl ^ u-ii^u ^1 204/^601 4jl-mj uj-*±* JUU 

ujLjl^JI j-ij l ; k U ^j-il J-jJ jj-a lLjL-^L^JI Ja-^l ^JUiLLa h fl tL yaM-^yl l_j jJtil 

*Uj>*jJLjV| ^UjUJJ Laaij IjuJlscj ^aJjJLI Ja-^5fc-a ^jaJ ^ 'p^i lsl<N ^'j- 4 * O^-HS 

IjjSjJU <j-ajJl j fc^iu La *&jjL 

l!>L^> (jtj-aJI jLsc-C-J (J ^.rfjuflg 4OLYI3 J3-^J1 o^ 5 '3-^-3 *o!>SJ' (*^ l>° ^3-^-3 
jLu^laj <t_JL> <il J-^a t>3JI J-Ji J-a V3 (^^Vl J-fi ^ o^ulI 4J! j-^jlaj <Luia, 

. (2),, juijJLl ^L<J! 



4ja mJl^ ^LcIjJ :j t jJtj ^1 J ^lirtJI jlilj ^yLaJI ^jJl JUj> JUu*^ (1) 

.57-23.^ .1998 .14 ^L> jjl^ .^Li 
.13-12.^* .JjUJI ^L^eJI jij (2) 
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iiai^ J>$JL> J-mo^j CjL-hoL^JI rtjjA>Vl <J JJJ t 4 n In tlj ^jJl <jo ^1 k ^jLuYl^ 

^JLJI ^.u^J! JojIjAJI IJla * 4 LliJ <JLL«J1 ^u^LJI tJ^jiaJI <i^^>l jj-Lj <Jju 

4 *ULjlII SjLlSjlU <-u,JLaii 4 « mMI ^j^-sLu V ^jJJuJl Jn » 11 Jju> lIiL^LjJIj ^jjJI Jtj 

j£ J^a La JSu J-cjlLmJ <jl jjfc iLj^Jl SLj*J1 j <j fjiu <jL*i^U ^^SUj Lo J? Jj 

.4_ljjL^cJi 4jlqJjJ1 fcj^lllj j-k^-C. LjjI ^ 

6Jl>3 yt jJLII ^LmJYI pJjJI IJla <jl .^j^Ji <JlSLilS' L^o>? 
: (1) ^l> >JJU> <juJjJ1 S j^UI v lki! jl>^ ^JyJl 6 Jla JJ £y>jl\ 



4i»jL*JI ^LyiiU Llj-^ JU^J ^sj^JuuS^jcJU (Galileo Galilei 1642-1564) (1) 
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4_«oli 4 <i <rt j LI \r\ h\\ %) fHc^i <Sj 1 ^ J * * ^ oj ci^!-^ tAJuJuz A a <_oLj ^ a ^ ; 

^1 4^bL^JI ^^JjJ! ^^^uJj £>-Jt ULj* ^J\j 4 ^ n i 4 »<jkll j lloo ^ n I13 

£>jLiclj jL<JYl l-SjJU U-o LUai L^-<» JL?eJI 4 * < Jaj 4Jj1 ^jjU ^LmJtJi^ ^UoJuL^JI 

4_> Lilian jl \ n7cJ JoLs *o^-^y ^-Ahh J^-I^ ji-**-^ <j^JJL .L^ L^^l^j 

V ^pJI L^j3j_^b 4-ijJLA ^ j^tjJ Lu^f 4^^^bjJL^ J^LtjJl J) 1 a ^ ^ ^yylYl ^JjlU 4_>jL^-a 

(1) I. * * * 

. l^jd Jxl 4fl i^i> Jj> jj 4j( LflJLfcl 

322 Jl^> .lIj) ^ojlj (^347 Jl^> .o) u>k^l 6' ^ ^>>Vt jcIaJI 

* « (2) 



A.KOYRE, Galilee et Platon, in: Etudes d histoire de la pensee scientifique, Gallimard, 
Paris, 1973, pp.1 92-193. 

,4ijjL*Jl 4iL*JiJJ L) L_9^JLij |«JU. ( (Descartes 1596-1650 (2) 
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